Eating disturbances are common in children placing a vulnerable group of them at risk for fullsyndrome eating disorders and adverse health outcomes. To provide a valid self-report assessment of eating disorder psychopathology in children, a short form of the child version of the Eating Disorder Examination (ChEDE-Q) was psychometrically evaluated. Similar to the EDE-Q, the ChEDE-Q provides assessment of eating disorder psychopathology related to anorexia nervosa, bulimia nervosa, and binge-eating disorder; however, the ChEDE-Q does not assess symptoms of avoidant/ restrictive food intake disorder, pica, or rumination disorder. In 1,836 participants ages 7 to 18 years, recruited from two independent population-based samples, the factor structure of the recently established 8-item short form EDE-Q8 for adults was examined, including measurement invariance analyses on age, gender, and weight status derived from objectively measured weight and height. For convergent validity, the ChEDE-Q global score, body esteem scale, strengths and difficulties questionnaire, and sociodemographic characteristics were used. Item characteristics and age-and gender-specific norms were calculated. Confirmatory factor analysis revealed good model fit for the 8-item ChEDE-Q. Measurement invariance analyses indicated strict invariance for all analyzed subgroups. Convergent validity was provided through associations with wellestablished questionnaires and age, gender, and weight status, in expected directions. The newly developed ChEDE-Q8 proved to be a psychometrically sound and economical self-report assessment tool of eating disorder psychopathology in children. Further validation studies are needed, particularly concerning discriminant and predictive validity.
Dempfle, Konrad, Klasen, & Ravens-Sieberer, 2015) , obesity (Field et al., 2014; Sonneville et al., 201; Field et al., 2012; HerpertzDahlmann et al., 2015) , and impairment in quality of life (HerpertzDahlmann et al., 2008) .
Given the lack of psychometrically sound instruments for children and youth, the child version of the Eating Disorder Examination-Questionnaire (EDE-Q) (Fairburn & Beglin, 1994) , the ChEDE-Q, was developed for children aged 8 to 14 years (Decaluw e, 1999) , and evaluated in samples of children and adolescents aged 10 to 16 (Decaluw e & Braet, 2004) , 12 to 17 (Goldschmidt, Doyle, & Wilfley, 2007) , and 8 to 13 years (Hilbert, Hartmann, & Czaja, 2008) . This self-report instrument contains, like the adult version, 22 items allocated to four subscales (restraint, eating concern, weight concern, shape concern) which can be integrated into one global score of eating disorder psychopathology.
Six additional key behavioral items measure diagnostically relevant information, for example, binge eating or self-induced vomiting.
With the EDE-Q8 (Kliem et al., 2015) , an 8-item short form for the assessment of eating disorder psychopathology was developed and evaluated using two representative population surveys in Germany, for use in adults and adolescents aged 14 years. The EDE-Q8 had excellent item characteristics (r it > .30), very good reliability (a > .90), and a very good model fit for the postulated second-order factorial structure. Furthermore, a strong correlation (r 5 .75) between the EDE-Q8 and a 13-item short form of the Eating Attitudes Test (Berger et al., 2012) was observed.
Along the lines of the EDE-Q, the ChEDE-Q provides assessment of eating disorder psychopathology related to anorexia nervosa (AN), bulimia nervosa (BN), and binge-eating disorder (BED), but it does not assess symptoms of avoidant/restrictive food intake disorder (ARFID), pica, or rumination disorder. The aim of this study was to evaluate a comparable short form of the ChEDE-Q, based on an item selection of the EDE-Q8, for an economical assessment of eating disorder psychopathology related to AN, BN, and BED in children and youth.
| M E T H O D

| Sampling procedure
Children and adolescents were recruited for two different research projects at the Universities of Marburg (Sample 1) and Leipzig (Sample 2):
Sample 1 included an unselected community-based sample, recruited for a research project on loss of control eating between 2005 and 2007 (for methodological detail see Hilbert and Czaja, 2007) . N 5 594 8 to 13 year old children were assessed with the ChEDE-Q. Sample 2 is part of the ongoing "Leipzig Research Centre for Civilization Diseases (LIFE)"
Child study which started in 2011. One aim of this prospective population-based cohort study is to identify risk factors of childhood obesity and associated mental disorders (for methodological detail see Quante et al., 2012) . N 5 1,242 7 to 18 year old youth were investigated with the ChEDE-Q. Broadening of the age range was allowed to evaluate suitability for higher (and lower) ages than postulated (Fairburn & Beglin, 1994) . Using multigroup confirmatory factor analysis (CFA), we found strict measurement invariance (see Statistical analyses) between both samples (see Supporting Information Appendix A). Thus, pooling both samples was considered to be adequate.
| Participants
Sample characteristics of the total sample (N 5 1,836) are displayed in Table 1 . The two projects were approved by the Ethics Committees of (Chou et al., 1991) . BMI-SD scores for Sample 2 were determined based on objectively measured weight and height. As for Sample 1 only subjective weight and height were available, BMI-SD scores were not calculated.
the German Psychological Society and the Medical Faculty of the University of Leipzig, Germany (Reg. No. 264-10-19042010) . Informed consent and assent were obtained from at least one parent of the under-aged participants.
| Measures
In Sample 2, the appearance subscale of the child version of the Body Esteem Scale (BES) (Mendelson, Mendelson, & White, 2001) , containing 12-items on a 4-point Likert scale (1 5 "strongly disagree" to 4 5 "strongly agree"), and the emotional problems subscale of the Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997) , containing five items on a 3-point scale (0 5 "not true" to 2 5 "certainly 
| Statistical analyses
The German version of the ChEDE-Q8 was used, embedded in the ChEDE-Q (Hilbert et al., 2013) (i.e., children completed the ChEDE-Q, but only eight items were considered in the data analyses; for items see Table 2 Construct validity of the ChEDE-Q8 was examined through positive correlations with the full ChEDE-Q (including and excluding ChEDE-Q8 items), the emotional problems subscale of the SDQ, and weight (i.e., BMI-SDS). Furthermore, we expected a negative correlation with the appearance subscale of the child version of the BES. Based on the EDE-Q8 (Kliem et al., 2015) , factorial validity was tested using CFA by a secondorder general factor model with four first-order factors comprising the postulated subscales. We used robust maximum likelihood estimation with the mean-adjusted Satorra-Bentler v 2 test statistic (Chou, Bentler, & Satorra, 1991 (Goodman, 1997) . Regarding CFI and TLI, Hu and Bentler (1999) suggested a CFI and TLI > .900 for an adequate fit and a CFI and TLI > .950 for a good model fit.
The ChEDE-Q8 is a complex instrument and it could be considered challenging to complete for children at the younger end of the age range included in this study. For this reason, we investigated agerelated effects on the measurement model of the ChEDE-Q8 using analysis of measurement invariance (Group 1: 7 to 10 years; Group 2:
>10 to 12 years; Group 3: >12 to 14 years; Group 4: >14 to 18 years, see Table 1 ). Furthermore, we conducted measurement invariance tests across gender and weight status (obesity and overweight vs. normal weight). Underweight was not analyzed in measurement invariance testing because of few underweight cases. In accordance with the sequential strategy developed by Meredith and Teresi (2006) , the weak invariance model was first tested by constraining the estimate factor loadings to be equal across groups. If empirical support for weak invariance is provided, it allows for the comparison of structural relationships between latent constructs in groups. Second, the strong invariance model was tested by constraining both loadings and intercepts to be equal across groups. This level of invariance allows for the comparison of means of the latent construct between groups. Finally, we tested the strict invariance model by constraining the loadings, intercepts, and item error variances to be equal across groups. Lack of strict invariance can affect decisions in screening processes that depend on the expression of a construct, resulting in different error rates (i.e., sensitivity, specificity) for different groups (Millsap & Kwok, 2004) .
As recommended by Chen (Chen, 2007) , a change of DCFI -.010 in CFI, supplemented by a change of DRMSEA .015, was considered as indicative of noninvariance. Data analysis was carried out using the R packages lavaan (Rosseel, 2012) and mice (van Buuren & Groothuis-Oudshoorn, 2011).
| R E S U LTS
| Item characteristics
Means and standard deviations, and item characteristics of the ChEDE-Q8 are depicted in Table 2 . The global mean score of the ChEDE-Q8 
| Norms
A two-factorial ANOVA with the factors gender and age resulted in a significant interaction effect (F(3, 1,836) 5 6.50; p < .001). Thus, ageand gender-specific norms are provided in Table 3 . For practical reasons, we determined severity categories in accordance with the ChEDE-Q8 percentile ranks. The level of eating disorder psychopathology was classified as critical if the percentiles were between the 90th and 95th percentile, as high if the percentiles were between the 95th and 98th, and as very high if the percentiles were above the 98th percentile.
| Internal consistency
With regard to the global score of the ChEDE-Q8, the internal consistency for the total sample was a 5 .89 (boys: a 5 .87; girls: a 5 .90). Note. Normative data are presented as ChEDE-Q8 global mean scores with corresponding percentiles. Percentiles are shown for the total sample and for subsamples based on age and gender; light gray area indicate critical severity of eating disorder psychopathology; gray area indicate high severity of eating disorder psychopathology; dark gray area indicate very high severity of eating disorder psychopathology.
| Factorial validity
| Construct validity
Correlations of the ChEDE-Q8 global score with the ChEDE-Q global score (r 5 .97, p < .001) as well as with the ChEDE-Q global score not including the items of the short form (r 5 .91; p < .001) were very high.
The correlation coefficients were as follows: BES: r 5 2.65, p < .001; SDQ emotional problems: r 5 .37, p < .001 BMI-SDS: r 5 .51, p < .001.
| DISCUSSION
Based on a large-scale population-based sample of > 1,800 children, the present study provided a psychometrically sound 8-item short form of the commonly used ChEDE-Q for assessing children's eating disorder psychopathology. The newly developed ChEDE-Q8 showed good internal consistency, a clear second-order one-factorial structure, and satisfactory convergent validity with well-established measures. Age-and gender-specific population-based norms of the ChEDE-Q8 allow for directly evaluating the severity of children's eating disorder symptoms.
Because children and adolescents between 7 and 18 years of age were analyzed, the ChEDE-Q8 was proved to qualify for use over a wide age range. There is an ongoing debate about difficulties around the use of a questionnaire version of the EDE with younger individuals. For example, Goldschmidt et al. (2007) argue that younger children may not be able to understand complex items of ChEDE-Q without assistance. We agree that in younger children the interview-based assessment of eating disorder psychopathology is preferable. Conversely, face-to-face
interviews cannot be applied in all areas (e.g., epidemiological studies or longitudinal studies with many assessment points) due to a lack of time or for financial reasons. There are thus some arguments in favor of conducting the ChEDE-Q8 as a self-report assessment of eating disorder psychopathology in children. First, the questionnaire is relatively short and therefore appears suitable for young children. Second, the instrument allows for a reliable assessment in younger age groups (<12 years: a 5 .87). Third and most importantly, confirmation of strict measurement invariance indicated that the ChEDE-Q8 measures the same construct across different children's age groups, which is a prerequisite for meaningful cross-group comparisons and emphasizes high measurement quality. However, in future studies, results obtained using the ChEDE-Q8 should be compared to the results of a diagnostic interview (e.g., ChEDE).
| LIMITATIONS
To achieve sufficient sample size, two different samples were combined for analysis. Although both samples were unselected, included boys and girls, and covered a broad age and socioeconomic range, measurement invariance analyses were conducted to account for these heterogeneities. Furthermore, it is unclear whether the psychometric properties of the ChEDE-Q8 would also apply to child or adolescent samples with more severe eating disorder psychopathology or to samples from other countries. This is certainly an important area for future research, along with the need for examining predictive and discriminant validity of the ChEDE-Q8. Because the ChEDE-Q8 was derived from the adult EDE-Q8 (Field et al., 2014) , there may be debate about whether age-specific features of eating disorder psychopathology are adequately represented. However, additional exploratory factor analyses produced an item selection identical with that found for the adult EDE-Q8 (data not shown). Finally, although the ChEDE-Q8 targets children ages 8 to 14 years, in accordance with the ChEDE-Q, the present study included somewhat younger children and older adolescents. The fact that the ChEDE-Q8 showed favorable psychometrics for these broadened age ranges, however, highlighted its suitability and comparability across childhood and adolescence, so that methodological variances (e.g., based on changes in assessments) can be reduced. While the ChEDE-Q8 targets at the assessment of eating disorder psychopathology related to AN, BN, and BED, just as the ChEDE-Q, alternative measures are needed to identify symptoms of ARFID, pica, or rumination disorder, for example, the Eating Disturbances in Youth-Questionnaire (Kurz, Van Dyck, Dremmel, Munsch, & Hilbert, 2015) .
| C O NC LU S I O N S
Although further validation studies are needed, particularly with respect to discriminant and predictive validity, the results suggested that the ChEDE-Q8 has a clear unidimensional factor structure and favorable psychometrics, and thus represents an evidence-based, economical self-report assessment of eating disorder psychopathology in children. While the ChEDE-Q8 appears to be particularly suitable within an epidemiological framework, the assessment of global eating disorder psychopathology, unifying restraint as well as eating, weight and shape concern, provides clinically relevant information on the level of eating disturbances in youth.
